How mutant CFTR may contribute to Pseudomonas aeruginosa infection in cystic fibrosis.
Patients with cystic fibrosis (CF) have a pronounced hypersusceptibility (80 to 90%) to Pseudomonas aeruginosa infection. We hypothesized that airway epithelial cell ingestion of bacteria followed by cellular desquamation may protect the lung from infection, and epithelial cells expressing mutant forms of the cystic fibrosis transmembrane conductance regulator (CFTR) may be defective in this function. We found that transformed human airway epithelial cells homozygous for the delta F508 allele of CFTR were significantly defective in uptake of P. aeruginosa compared with the same cell line complemented with the wild-type allele of CFTR. Partial membrane expression of the delta F508 CFTR protein occurs in cells grown at 26 degrees C, and under these conditions uptake of P. aeruginosa occurred at levels comparable to cells with a wild-type allele of CFTR. Epithelial cell ingestion assays using isogenic bacterial strains differing in lipopolysaccharide (LPS) phenotype, along with inhibition studies, identified the LPS-core oligosaccharide as the bacterial ligand for epithelial cell invasion. Inhibition of epithelial cell ingestion of P. aeruginosa in a neonatal mouse lung infection model led to increased levels of bacteria in the lungs 24 and 48 h after infection. Defective epithelial cell internalization of P. aeruginosa may be a critical factor in hypersusceptibility of CF patients to chronic lung infections.